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PRELIMINARY AMENDMENT IN U.S. PATENT APPLICATION NO. 09/857,902 



Commissioner for Patents 
Washington, DC 20231 

Q7/20/E001 HHGUYEH 00000021 09857905 
Sir: 

01 FC:%6 36.00 OP 



Prior to examination of the above-identified patent application, please amend the 
application, as follows: 
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In the Specification 

On page 2, please amend the first, second, third and fourth paragraphs to read as follows: 

The present invention is based on applicant's findings that the 
gene XAP-5 localized in X-chromosomal manner has a partner gene 
which is localized in autosomal fashion and is expressed in many 
tissues. For example, the expression can be found in the 
testicles, it being here especially strong in spermatogenesis, in 
particular in the stages of primary and secondary spermatocytes as 
well as the round spermatocytes. The partner gene is referred to as 
X5L and is localized in the human genome on chromosome 6 in the 
region 6pter. Applicant isolated and characterized X5L on the PAC 
clone LLNLp 704K12294Q13 . The DNA comprises a coding sequence and 
an intron and results in an about 1.6 kb long cDNA. It codes for 
an approximately 37 kD long spermatogenesis protein comprising 325 
amino acids and referred to as X5L protein (cf. figures 1, 2 (SEQ 
ID NO: 1, 2, and 3) and 5, 6) . Applicant also found out that 
mutations in the X5L protein may impair spermatogenesis. 

According to the invention applicant's findings are utilized to 
provide a spermatogenesis protein (X5L protein) comprising the 
amino acid sequence of figure 1 (SEQ ID NO: 2) or an amino acid 
sequence differing therefrom by one or several amino acids, a 
homology of at least 70 % being present between the latter amino 
acid sequence and the amino acid sequence of figure 1 (SEQ ID NO: 



The expression "an amino acid sequence differing by one or several 
amino acids comprises any amino acid sequence coding for an X5L 
protein and having a homology of at least 80 % with respect to tha't 
of figure 1 (SEQ ID NO: 2) . The amino acid sequence may differ 
from that of figure 1 (SEQ ID NO: 2) by additions, deletions, 
substitutions and/or inversions of individual amino acids. In 
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particular^ the amino acid sequence may be that of figure 3 (SEQ ID 
NO: 5) . . 

Another subject matter 'of the present invention is a nucleic acid 
which codes for an X5L protein. The nucleic acid may be an RNA or 
a DNA, e.g. a cDNA. A DNA is preferred which comprises the 
following : 

(a) The DNA of figure 1 (SEQ ID NO: l)or a DNA differing therefrom 
by one or more base pairs, the latter DNA hybridizing with the DNA 
of figure 1 (SEQ ID NO: l)and coding for an X5L protein whose amino 
acid sequence has a homology of at least 80 % to that of figure 1 

(SEQ ID NO: 2) , or 

(b) a DNA related to the DNA of (a) via the degenerated genetic 
code . 

On page 3, please amend the second paragraph to read as follows: 

The expression "a DNA differing by one or more base pairs" 
comprises any DNA sequence coding for an X5L protein, which 
hybridizes with the DNA of figure 1 (SEQ ID NO: 1) and codes for an 
X5L protein whose amino acid sequence has a homology of at least 80 
% to that of figure 1 (SEQ ID NO: 2) . The DNA sequence may differ 
from the DNA of figure 1 by additions, deletions, substitutions 
and/or inversions of individual base pairs. In particular, the DNA 
sequence may be that of figures 2 to 4 (SEQ ID NO: 3, 4, 5 and 6) . 
The expression "hybridization" refers to hybridization under common 
conditions, in particular at 20°C below the melting point of the 
DNA sequence. 

On page 7, please amend the first, second, third and fourth paragraphs to read as follows: 

Figure 1 shows the DNA (SEQ ID NO: 1) and amino acid sequences of 
a spermatogenesis protein (SEQ ID NO: 2) according to 
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the invention which comprises 325 amino acids (X5L 
protein) . The DNA sequence is a human cDNA . 

Figure 2 shows the sequences of a genomic DNA coding for an X5L 
protein (SEQ ID NO: 3) . The DNA originates from the 
human genome. The cDNA of figure 1 starts at the -739 
base pair. An ihtron is present between base pairs 828 
and 1129. A polyadenylation site is found at the 2658 
base pair. 



# 



Figure 3 shows the DNA (SEQ ID' NO: 4) and amino acid sequences of 
an X5L protein (SEQ ID NO: 5) comprising 334 amino 
acids. The DNA sequence is a mouse cDNA. 



Figure 4 shows the sequence of a genomic DNA coding for an X5L 
protein. The DNA originates from the mouse genome. The 
cDNA of figure 3 starts at the 445 base pair of figure 4 
(A) (SEQ ID NO: 6) . An intron is present between the 
base pairs 492-1232 of figure 4 (A) . An intron is 
present between base pairs 1-1136 of figure 4(B) (SEQ ID 
NO: 7) . A polyadenylation sequence is found at the 2306 
base pair of figure 4 (B) . 



In the Claims 



Please amend claims 1-11 to read as follows: 



1. A spermatogenesis protein, comprising the amino acid sequence of SEQ ID NO: 2 or 
an amino acid sequence differing therefrom by one or more amino acids, wherein a 
homology of at least 80% exists between the latter amino acid sequence and that of SEQ ID 
NO: 2. 



2. The spermatogenesis protein according to claim 1, comprising the amino acid 
sequence of SEQ ID NO: 5. 
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3. A -DNA coding for the spermatogenesis protein, comprising: 

. (a) the DNA of SEQ ID NO: 1 or a DNA differing therefrom by one or more 
base pairs, the latter DNA hybridizing with- the DNA of SEQ ID NO: 1 and coding for a 
spermatogenesis protein whose amino acid sequence has a homology of at least 80% to that 
ofSEQIDNO:2,or 

(b) a DNA related to the DNA from (a) via the degenerated genetic code. 

4. The DNA according to claim 3, wherein the latter DNA is selected from the group 
consisting of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 7. 

5 . An expression plasmid, comprising the DNA according to claim 3 . 

6. A transformat, containing the expression plasmid according to claim 5. 

7. A method of producing a spermatogenesis protein, comprising the culturing of the 
transformat according to claim 6 under suitable conditions. 

8. Antibodies directed against the spermatogenesis protein according to claim 1 . 

9. Use of the spermatogenesis protein according to claim 1 for studying or influencing 
spermatogenesis. 

10. Use according to claim 9, wherein the influence of spermatogenesis comprises its 
activation or inhibition. 

1 1 . Use according to claim 9, wherein studying or influencing spermatogenesis 
comprises a diagnosis and/or treatment of disorders of spermatogenesis. 

Please add the following new claims 12-24. 
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1 2. An expression plasmid, comprising the DNA according to claim 4. 

13. . A transformat, containing the expression plasmid according to claim 13. 

14. A method of producing a spermatogenesis protein, comprising the culturing of the 
transformat according to claim 13 under suitable conditions. 

15. Antibodies directed against the spermatogenesis protein according to claim 2. 



16. Use of the spermatogenesis protein according to claim 2. 

17. Use of the spermatogenesis DNA according to claim 3. 

18. Use of the spermatogenesis DNA according to claim 4. 



19. Use according to claim 16, wherein the influence of spermatogenesis comprises its 
activation or inhibition. 

20. Use according to claim 17, wherein the influence of spermatogenesis comprises its 
activation or inhibition. 

21. Use according to claim 18, wherein the influence of spermatogenesis comprises its 
activation or inhibition. 

22. Use according to claim 16, wherein studying or influencing spermatogenesis 
comprises a diagnosis and/or treatment of disorders of spermatogenesis. 

23. Use according to claim 17, wherein studying or influencing spermatogenesis 
comprises a diagnosis and/or treatment of disorders of spermatogenesis. 
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24. Use according to claim 18, wherein studying or influencing spermatogenesis 
comprises- a diagnosis and/or treatment of disorders of spermatogenesis. 



7 



• 



4121-125 

Patent Application 



REMARKS 



A marked-up version of amended "paragraphs in the specification and amended claims are 
included herewith in Appendix A. 

Fees Payable 

Four new dependent claims are added beyond the number for which a fee has previously 
been paid, resulting in an added claims fee of $36.00. 

A check in the amount of $36.00 is submitted herewith in payment of the added claims fee. 
The U.S. Patent and Trademark Office is hereby authorized to charge any additional amount 
necessary to the entry of this amendment, and to credit any excess payment, to Deposit 
Account No. 08-3284 of Intellectual Property/Technology Law. 

It is requested that the examination and prosecution of this application proceed on the basis 
of claims 1-24 setforth hereinabove. 



INTELLECTUAL PROPERTY/ 
TECHNOLOGY LAW 
P. O. Box 14329 

Research Triangle Park, NC 27709 
Phone: (919)419-9350 
Fax: (919)419-9354 
Attorney File: 4121-125 



Respectfully submitted, 



Marianne Fuierer 
Registration No. 39,983 
Attorney for Applicants 
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APPENDIX A 

In the Specification 

On page 2, please amend the first, second, third and fourth paragraphs to read as follows: 

The present invention is based on applicant's findings that the 
gene XAP-5 localized in X-chromosomal manner has a partner gene 
which is localized in autosomal fashion and is expressed in many 
tissues. For example, the expression can be found in the 
testicles, it being here especially strong in spermatogenesis, in 
particular in the stages of primary and secondary spermatocytes as 
well as the round spermatocytes. The partner gene is referred to as 
X5L and is localized in the human genome on chromosome 6 in the 
region 6pter. Applicant isolated and characterized X5L on the PAC 
clone LLNLp 704K12294Q13 . The DNA comprises a coding sequence and 
an intron and results in an about 1.6 kb long cDNA. It codes for 
an approximately 37 kD long spermatogenesis protein comprising 325 
amino acids and referred to as X5L protein (cf. figures 1, 2 (SEQ 
ID NO: 1, 2, and 3) and 5, 6) . Applicant also found out that 
mutations in the X5L protein may impair spermatogenesis. 

According to the invention applicant's findings are utilized to 
provide a spermatogenesis protein (X5L protein) comprising the 
amino acid sequence of figure 1 (SEQ ID NO: 2) or an amino acid 
sequence differing therefrom by one or several amino acids, a 
homology of at least 70 % being present between the latter amino 
acid sequence and the amino acid sequence of figure 1 (SEQ ID NO: 
2_i- 

The expression "an amino acid sequence differing by one or several 
amino acids comprises any amino acid sequence coding for an X5L 
protein and having a homology of at least 80 % with respect to that 
of figure 1 (SEQ ID NO: 2) . The amino acid sequence may differ 
from that of figure 1 (SEQ ID NO: 2) by additions, deletions, 
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substitutions and/or inversions of individual amino acids. In 
particular the amino acid sequence may be that of figure 3 (SEQ ID 
NO: 5) . 

Another subject matter of the present invention is a nucleic acid 
which codes for an X5L protein. The nucleic acid may be an RNA or 
a DNA, e.g. a cDNA. A DNA is preferred which comprises the 
following : 

(a) The DNA of figure 1 (SEQ ID NO: 1) or a DNA differing therefrom 
by one or more base pairs, the latter DNA hybridizing with the DNA 
of figure 1 (SEQ ID NO: l) and coding for an X5L protein whose amino 
acid sequence has a homology of at least 80 % to that of figure 1 

(SEQ ID NO: 2) , or 

(b) a DNA related to the DNA of (a) via the degenerated genetic 
code . 

On page 3, please amend the second paragraph to read as follows: 

The expression "a DNA differing by one or more base pairs" 
comprises any DNA sequence coding for an X5L protein, which 
hybridizes with the DNA of figure 1 (SEQ ID NO: 1) and codes for an 
X5L protein whose amino acid sequence has a homology of at least 80 
% to that of figure 1 (SEQ ID NO: 2) . The DNA sequence may differ 
from the DNA of figure 1 by additions, deletions, substitutions 
and/or inversions of individual base pairs. In particular, the DNA 
sequence may be that of figures 2 to 4 (SEQ ID NO: 3, 4, 5 and 6) . 
The expression "hybridization" refers to hybridization under common 
conditions, in particular at 20°C below the melting point of the 
DNA sequence. 

On page 7, please amend the first, second, third and fourth paragraphs to read as follows: 

Figure 1 shows the DNA (SEQ ID NO: 1) and amino acid sequences of 
a spermatogenesis protein (SEQ ID NO: 2) according to 
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the invention which comprises 325 amino acids (X5L 
protein) . The DNA sequence is a human cDNA. 

Figure 2 shows the sequences of a genomic DNA coding for an X5L 
protein (SEQ ID NO: 3) . The DNA originates from the 
human genome. The cDNA of figure 1 starts at the -739 
base pair. An intron is present between base pairs 828 
and 1129. A polyadenylation site is found at the 2658 
base pair. 



Figure 3 shows the DNA (SEQ ID NO: 4) and amino acid sequences of 
an X5L protein (SEQ ID NO: 5) comprising 334 amino 
acids. The DNA sequence is a mouse cDNA. 



Figure 4 shows the sequence of a genomic DNA coding for an X5L 
protein. The DNA originates from the mouse genome. The 
cDNA of figure 3 starts at the 445 base pair of figure 4 
(A) (SEQ ID NO: 6) . An intron is present between the 
base pairs 492-1232 of figure 4 (A) . An intron is 
present between base pairs 1-1136 of figure 4 (B) (SEQ ID 
NO : 7 ) . A polyadenylation sequence is found at the 2306 
base pair of figure 4 (B) . 



In the Claims 



Please amend claims 1-11 to read as follows: 



1 . A spermatogenesis protein, comprising the amino acid sequence of [fig. 1 ] SEQ ID 
NO: 2 or an amino acid sequence differing therefrom by one or more amino acids, wherein a 
homology of at least 80% exists between the latter amino acid sequence and that of [fig. 1] 
SEQ ID NO: 2 . 



2. The spermatogenesis protein according to claim 1, comprising the amino acid 
sequence of [fig. 3] SEQ ID NO: 5 . 
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3. A, DNA coding for the spermatogenesis protein [according to claim 1], comprising: 

, • (a) the DNA of [fig. 11- SEP ID NO: ,1 or a DNA differing therefrom by one or 
more base pairs, the latter DNA hybridizing with the DNA of [fig. 1] SEP ID NO: 1 and 
coding for a spermatogenesis protein whose amino acid sequence has a homology of at least 
80% to that of [fig. 1] SEQ ID NO: 2 . or 

(b) a DNA related to the DNA from (a) via the degenerated genetic code. 

4. The DNA according to claim 3, wherein the latter DNA is selected from the group 
consisting of SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 7 [that of fig.2, 
fig. 3, or' fig. 4]. 

5. An expression plasmid, comprising the DNA according to claim 3 [or 4]. 

8. Antibodies directed against the spermatogenesis protein according to claim 1 [or 2]. 

9. Use of the spermatogenesis protein according to claim 1 [or 2 or a DNA according to 
claim 3 or 4] for studying or influencing spermatogenesis. 
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SEQUENCE PROTOCOL 



<110> Sedlacek, et al . 

<120> Spermatogenesis Protei: 

<130> 4121-125 

<140> PCT/DE99/03972 

<141> 1999-12-08 

<150> DE 198 56 882.7 

<151> 1998-12-10 

<160> 7 

<170> Patentln Ver. 2.1. 



<210> 1 

<211> 1618 

<212> DNA 

<213> Human 

<220> 

<221> CDS 

<222> (113) . . (1087) 



agagcccggg gcgagtgggc ctctgctcgt gggtggttct cgtggaggtc agctcccgcg 

tgtctccgct cgacagggtg cttgggcaga gcccatcggg taggcgcggg cc atg 

Met 



gcg cag tac aag ggc acc atg cgc gag gca ggc cgt gcc atg cac etc 
Ala Gin Tyr Lys Gly Thr Met Arg Glu Ala Gly Arg Ala Met His Leu 



etc aag aag cgc gaa agg cag egg gag cag atg gag gtg ctg aag cag 
Leu Lys Lys Arg Glu Arg Gin Arg Glu Gin Met Glu Val Leu Lys Gin 



cgc ate gcc gag gag acc ate etc aag teg cag gtg gac aag agg ttc 
Arg lie Ala Glu Glu Thr lie Leu Lys Ser Gin Val Asp Lys Arg Phe 



teg gcg cat tac gac gcc gtg gag gcc gag ctg aag tec age acg gtg 
Ser Ala His Tyr Asp Ala Val Glu Ala Glu Leu Lys Ser Ser Thr Val 



1 



ggc ctg gtg acc ctg aac gac atg aag gcc egg cag gag gec ctg gtc 
Gly Leu Val Thr Leu Asn Asp Met Lys Ala Arg Gin Glu Ala Leu Val 



agg gag cgc gag egg cag ctg gcc aag cgc cag cac ctg gag gag cag 
Arg Glu Arg Glu Arg Gin Leu Ala Lys Arg Gin His Leu Glu Glu Gin 



egg ctg cag cag gag egg cag egg gag cag gag cag egg cgc gag cgc 
Arg Leu Gin Gin Glu Arg Gin Arg Glu Gin Glu Gin Arg Arg Glu Arg 
100 105 110 

aag cgt aag ate tec tgc ctg tec ttt gca eta gac gac etc gat gac 
Lys Arg Lys lie Ser Cys Leu Ser Phe Ala Leu Asp Asp Leu Asp Asp 
115 120 125 

cag gcc gac gcg gcc gag gcc agg cgc gcc gga aac ctg ggc aag aac 
Gin Ala Asp Ala Ala Glu Ala Arg Arg Ala Gly Asn Leu Gly Lys Asn 
130 135 140 145 

ccc gac gtg gac acc age ttc ctg cca gac cgc gac cgc gag gag gag 
Pro Asp Val Asp Thr Ser Phe Leu Pro Asp Arg Asp Arg Glu Glu Glu 
150 155 160 

gag aac egg etc cga gag gag ctg cgc caa gag tgg gag gcg cag cgc 
Glu Asn Arg Leu Arg Glu Glu Leu Arg Gin Glu Trp Glu Ala Gin Arg 
165 170 175 

gag aaa gtg aag gac gag gag atg gag gtc acc ttc age tac tgg gac 
Glu Lys Val Lys Asp Glu Glu Met Glu Val Thr Phe Ser Tyr Trp Asp 
180 185 190 

ggc teg ggc cac egg cgc acg gtg egg gtg cgc aag ggc aac acg gtg 
Gly Ser Gly His Arg Arg Thr Val Arg Val Arg Lys Gly Asn Thr Val 
195 200 205 

cag cag ttc ctg aag aag gcg ctg cag ggg ctg cgc aag gac ttc ctg 
Gin Gin Phe Leu Lys Lys Ala Leu Gin Gly Leu Arg Lys Asp Phe Leu 
210 215 220 225 

gag ctg cgc tec gcc ggc gtg gag cag etc atg ttc ate aag gag gac 
Glu Leu Arg Ser Ala Gly Val Glu Gin Leu Met Phe lie Lys Glu Asp 
230 235 240 

etc ate ctg ccg cac tac cac acc ttc tac gac ttc ate ate gcc agg 
Leu lie Leu Pro His Tyr His Thr Phe Tyr Asp Phe lie lie Ala Arg 
245 250 255 

gcg agg ggc aag age ggg ccg etc ttc age ttc gat gtg cac gat gac 
Ala Arg Gly Lys Ser Gly Pro Leu Phe Ser Phe Asp Val His Asp Asp 
260 265 270 

gtg cgc ctg etc age gac gcc acc atg gag aag gac gag teg cac gcg 
Val Arg Leu Leu Ser Asp Ala Thr Met Glu Lys Asp Glu Ser His Ala 
275 280 285 
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ggc aag gtg gtg ctg cgc age tgg tac gag aag aac aag cac ate ttc 1027 
Gly Lys Val Val Leu Arg Ser Trp Tyr Glu Lys Asn Lys His lie Phe 
290 295 300 305 

ccc gec age cgc tgg gag gec tat gac ccc gag aag aag tgg gac aag 1075 
Pro Ala Ser Arg Trp Glu Ala Tyr Asp Pro Glu Lys Lys Trp Asp Lys 
310 315 320 

tac acc ate cgc taacacccgc ctgccagagc ggaaaccggg ggtgggggga 112 7 
Tyr Thr lie Arg 
325 

gacactcatt tctaggcccc atcaccagtc acttgatttc gtgaccttga tttcttcccc 1187 

caaatttaat aaagacagag ggttctcatg attcacattg gttgtgctat tgctgatgtt 1247 

atgctttggt tgcttggttg gtcttttctg agtattttag tgttgccacc tggatttget 1307 

geattgetet gctgagctgt attgaaacca tgactgggcc cactgtcaga cagaaattag 13 67 

aataggaggc acatttttta cctggtggtt atgagcatgg acttgggggc cacagtgact 1427 

gagtttgatt cccgacacag cctcctcctt gctgtgtagt tttgggtaag cttattaaac 1487 

ccccatgcct cagtttggtc acctgtaaaa ggaaataaca agagcactta ctttataaga 1547 

ttgatgtgag tattaagtga attaatattt gtaaaacget tagctcttaa taaatgtttc 1607 

tgttgttatt a 1618 



<210> 2 

<211> 325 

<212> PRT 

<213> Human 

<400> 2 



Met Ala Gin Tyr Lys Gly Thr Met 
1 5 

Leu Leu Lys Lys Arg Glu Arg Gin 
20 

Gin Arg lie Ala Glu Glu Thr lie 
35 40 

Phe Ser Ala His Tyr Asp Ala Val 
50 55 



Arg Glu Ala Gly Arg Ala Met His 
10 15 

Arg Glu Gin Met Glu Val Leu Lys 
25 30 

Leu Lys Ser Gin Val Asp Lys Arg 
45 

Glu Ala Glu Leu Lys Ser Ser Thr 
60 



Val Gly Leu Val Thr Leu Asn Asp Met Lys Ala Arg Gin Glu Ala Leu 
65 70 75 80 

Val Arg Glu Arg Glu Arg Gin Leu Ala Lys Arg Gin His Leu Glu Glu 
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Gin Arg Leu Gin Gin Glu Arg Gin Arg Glu Gin Glu Gin Arg Arg Glu 
100 105 110 

Arg Lys Arg Lys lie Ser Cys Leu Ser Phe Ala Leu Asp Asp Leu Asp 
115 120 125 

Asp Gin Ala Asp Ala Ala Glu Ala Arg Arg Ala Gly Asn Leu Gly Lys 
130 135 140 

Asn Pro Asp Val Asp Thr Ser Phe Leu Pro Asp Arg Asp Arg Glu Glu 
145 150 155 160 

Glu Glu Asn Arg Leu Arg Glu Glu Leu Arg Gin Glu Trp Glu Ala Gin 
165 170 175 

Arg Glu Lys Val Lys Asp Glu Glu Met Glu Val Thr Phe Ser Tyr Trp 
180 185 190 

Asp Gly Ser Gly His Arg Arg Thr Val Arg Val Arg Lys Gly Asn Thr 
195 200 205 

Val Gin Gin Phe Leu Lys Lys Ala Leu Gin Gly Leu Arg Lys Asp Phe 
210 215 220 

Leu Glu Leu Arg Ser Ala Gly Val Glu Gin Leu Met Phe He Lys Glu 
225 230 235 240 

Asp Leu He Leu Pro His Tyr His Thr Phe Tyr Asp Phe He He Ala 
245 250 255 

Arg Ala Arg Gly Lys Ser Gly Pro Leu Phe Ser Phe Asp Val His Asp 
260 265 270 

Asp Val Arg Leu Leu Ser Asp Ala Thr Met Glu Lys Asp Glu Ser His 
275 280 285 

Ala Gly Lys Val Val Leu Arg Ser Trp Tyr Glu Lys Asn Lys His He 
290 295 300 

Phe Pro Ala Ser Arg Trp Glu Ala Tyr Asp Pro Glu Lys Lys Trp Asp 
305 310 315 320 

Lys Tyr Thr He Arg 
325 



<210> 3 

<211> 2875 

<212> DNA 

<213> Human 



gaaacggtca cgaaacatga actggtctgc cctgctcttg gagagttaca gtggaaactg 
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gcatgttaga 


ggctcacagt 


aaagacactg 


ctacacttta 


actcagtgtc 


ccatggttat 


120 


tagagcttag 


aacccggggg 


aaactgctgt 


atagaagagg 


tcaaacaagc 


tgagtgcagg 


180 


ttttgtcacg 


aaactggggg 


gcgagtaggg 


ttctattatc 


aaagaatggt 


tgtgttgggg 


240 


ccataagaaa 


gaattacagg 


cagtggtgcg 


caggtaatgt 


tcacgagacg 


ccacagcggg 


300 


gtagcatcag 


aggcgggagg 


aggagggttg 


gagagcaggg 


ccgtgttgca 


aggctctctg 


360 


ggtggccaca 


gcagcttgcg 


ctgcgcccac 


attgcttctg 


cgtgtttaca 


gctgggcacg 


420 


agaaggctca 


gcacgcacgc 


acagcaggtg 


ggggcccgcc 


ctgcccacag 


cgtgaaaaca 


480 


ggagccccgg 


ccagccacgg 


ctgggcaggg 


ccagaagcgc 


ctcctccagg 


atcctccccg 


540 


cgctggcccg 


ccccacagga 


gcaccgcccc 


taccaggagc 


ccggagctct 


tcccagggcc 


600 


cgcctccccg 


ccagggggcg 


atccacctcc 


acttcctgtt 


tccgcagccg 


ccctaccagg 


660 


agcctggcac 


tctcctcagg 


gcccgcctcc 


ccgccagggg 


gcgcaccgcc 


tccacttcct 


720 


gtgtccacgg 


ctgtcgcgag 


agcccggggc 


gagtgggcct 


ctgctcgtgg 


gtggttctcg 


780 


tggaggtcag 


ctcccgcgtg 


tctccgctcg 


acagggtgct 


tgggcaggta 


agggtccgct 


840 


cagtagccca 


accctctctg 


tatgcagctc 


cccaaattca 


gcgctgcgct 


caggcatggc 


900 


agccacccgt 


tacgtggggc 


cgttcgcatt 


tgcatttatt 


gaggtcaaat 


aaaatgctgg 


960 


aaattggtgc 


ctggtgacac 


tgtcaggttg 


gtggttaccc 


tagcaggtcg 


gcccagcccc 


1020 


tgaacgcttc 


catcactgcc 


gaaagccctg 


tgaggaggcg 


cagagctgag 


cattccccgc 


10 80 


cgttgcgtgg 


gcccccctct 


acctgccgcg 


tttttcctct 


ttgctgcaga 


gcccatcggg 


1140 


taggcgcggg 


ccatggcgca 


gtacaagggc 


accatgcgcg 


aggcaggccg 


tgccatgcac 


1200 


ctcctcaaga 


agcgcgaaag 


gcagcgggag 


cagatggagg 


tgctgaagca 


gcgcatcgcc 


1260 


gaggagacca 


tcctcaagtc 


gcaggtggac 


aagaggttct 


cggcgcatta 


cgacgccgtg 


1320 


gaggccgagc 


tgaagtccag 


cacggtgggc 


ctggtgaccc 


tgaacgacat 


gaaggcccgg 


1380 


caggaggccc 


tggtcaggga 


gcgcgagcgg 


cagctggcca 


agcgccagca 


cctggaggag 


1440 


cagcggctgc 


agcaggagcg 


gcagcgggag 


caggagcagc 


ggcgcgagcg 


caagcgtaag 


1500 


atctcctgcc 


tgtcctttgc 


actagacgac 


ctcgatgacc 


aggccgacgc 


ggccgaggcc 


1560 


aggcgcgccg 


gaaacctggg 


caagaacccc 


gacgtggaca 


ccagcttcct 


gccagaccgc 


162 0 


gaccgcgagg 


aggaggagaa 


ccggctccga 


gaggagctgc 


gccaagagtg 


ggaggcgcag 


1680 


cgcgagaaag 


tgaaggacga 


ggagatggag 


gtcaccttca 


gctactggga 


cggctcgggc 


1740 



5 





cggtgcgggt 










1800 






























agggcgaggg 










cgtgcgcctg 


1980 
















tggtacgaga 














aagaagtggg 














ggggggagac 
















atttaataaa 






cacattggtt 


gtgctattgc 


2280 








ttttctgagt 


attttagtgt 




















aaattagaat 




ttttttacct 










agtgactgag 


tttgattccc 






gtgtagtttt 








catgcctcag 


tttggtcacc 






gcacttactt 


2580 


tataagattg 


atgtgagtat 


taagtgaatt 


aatatttgta 


aaacgcttag 


ctcttaataa 


2640 


atgtttctgt 


tgttattatt 


atggttttgg 


ttaatttatt 


taaaggactg 


caatgaccta 


2700 


gttcagaact 


atttgagggc 


aaaggtggac 


ctgcccatca 


ctggtcccag 


gatcagcagt 


2760 


tgccagcagg 


agggggctag 


caaaggttgg 


ggagcagccc 


ccctctagtg 


ggctttagct 


2820 


gggttgttta 


gcccagaagt 


taggaggaca 


gtgagctaat 


gcaagtagcc 


tgcag 


2875 



<210> 4 

<211> 1217 

<212> DNA 

<213> • Mouse 

<220> 

<221> CDS 

<222> (137) .. (1138) 

<400> v 4 



attcgcaaaa gcaccagaag gaagagtctt ggctcataca tcaaaagctg cagaatctgt 60 
gaactgacat cagacccaga aggctaccag aaacagggac tgggcaggcc aaaaagcctt 12 0 

gcgctgaact gcaggc atg gcg cag tac aaa ggc acc atg egg gaa get 169 
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Met Ala Gin Tyr Lys Gly Thr Met Arg Glu Ala 



ggc egg gec atg cac ctg ate aag aag cgt gag aag cag aag gag cag 
Gly Arg Ala Met His Leu lie Lys Lys Arg Glu Lys Gin Lys Glu Gin 



atg gag gtg ctg aag cag cgc ate gca gag gag acc ate atg aag tea 
Met Glu Val Leu Lys Gin Arg He Ala Glu Glu Thr He Met Lys Ser 



aaa gtg gac aag aag ttc teg gca cac tac gac gec gtg gag gec gag 
Lys Val Asp Lys Lys Phe Ser Ala His Tyr Asp Ala Val Glu Ala Glu 



ctg aag tec agt acg gtg ggc ctg gtg acc ctg aat gac atg aag gee 
Leu Lys Ser Ser Thr Val Gly Leu Val Thr Leu Asn Asp Met Lys Ala 



aag cag gag gec ctg ctg agg gag egg gag atg cag ctg gec aag agg 
Lys Gin Glu Ala Leu Leu Arg Glu Arg Glu Met Gin Leu Ala Lys Arg 



gag cag ctg gag caa cgc egg ata cag ctg gag atg ctg cgc gag aag 
Glu Gin Leu Glu Gin Arg Arg He Gin Leu Glu Met Leu Arg Glu Lys 
95 100 105 

gag cga agg cga gag cgc aag cgc aag ate tec aac ctg tct ttc acg 
Glu Arg Arg Arg Glu Arg Lys Arg Lys He Ser Asn Leu Ser Phe Thr 
110 115 120 

ttg gac gag gaa gaa ggt gac caa gag gac age cgc caa gec gag agt 
Leu Asp Glu Glu Glu Gly Asp Gin Glu Asp Ser Arg Gin Ala Glu Ser 
125 130 135 

gec gag gee cac agt get gga gec aag aag aac ttg ggc aag aat ccc 
Ala Glu Ala His Ser Ala Gly Ala Lys Lys Asn Leu Gly Lys Asn Pro 
140 145 150 155 

gat gtg gac acg age ttc ctg ccc gac cgc gag cgc gag gag gag gag 
Asp Val Asp Thr Ser Phe Leu Pro Asp Arg Glu Arg Glu Glu Glu Glu 
160 165 ^ 170 

aac egg ttg cgc gag gaa ctg egg cag gag tgg gag gcg aag cgc gag 
Asn Arg Leu Arg Glu Glu Leu Arg Gin Glu Trp Glu Ala Lys Arg Glu 
175 180 185 

aag gtg aag ggc gag gag gtg gag ate acc ttc age tac tgg gat ggc 
Lys Val Lys Gly Glu Glu Val Glu He Thr Phe Ser Tyr Trp Asp Gly 
190 195 200 

tec ggc cac egg cgc acg gtg cgc atg age aag ggc age acg gtg cag 
Ser Gly His Arg Arg Thr Val Arg Met Ser Lys Gly Ser Thr Val Gin 
205 210 215 

cag ttc ctg aag egg gcg ctg cag ggg ctg cgc agg gac ttc egg gag 
Gin Phe Leu Lys Arg Ala Leu Gin Gly Leu Arg Arg Asp Phe Arg Glu 
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ctg egg gca gcg ggc gtg gag cag etc atg tac gtc aag gag gat etc 
Leu Arg Ala Ala Gly Val Glu Gin Leu Met Tyr Val Lys Glu Asp Leu 
240 245 250 



ate ctg ccg cac tat cac acc ttc tac gac ttc ate gtg gec aaa gee 

lie Leu Pro His Tyr His Thr Phe Tyr Asp Phe lie Val Ala Lys Ala 

255 260 265 

egg ggc aag age ggc ccg etc ttc age ttc gac gtg cac gac gat gtg 

Arg Gly Lys Ser Gly Pro Leu Phe Ser Phe Asp Val His Asp Asp Val 

270 275 280 

egg ctg ctg age gat gec acg atg gag aaa gat gag tea cac gcg ggc 

Arg Leu Leu Ser Asp Ala Thr Met Glu Lys Asp Glu Ser His Ala Gly 

285 290 295 

aag gtg gtg ctt cgc age tgg tac gag aag aac aag cac ate ttc cct 

Lys Val Val Leu Arg Ser Trp Tyr Glu Lys Asn Lys His lie Phe Pro 
300 305 310 315 

gee age cgc tgg gag ccc tac gac ccc gag aag aag tgg gac agg tac 

Ala Ser Arg Trp Glu Pro Tyr Asp Pro Glu Lys Lys Trp Asp Arg Tyr 
320 325 330 

acc ate egg tgatgccaag tcccagtttg gggaccttac tccctaacta 
Thr lie Arg 



tcgaaaatta ataaatacag agggtccccg taaatcgga 



<210> 5 

<211> 334 

<212> PRT 

<213> Mouse 



Met Ala Gin Tyr Lys Gly Thr Met Arg Glu Ala Gly Arg Ala Met His 

15 10 15 

Leu lie Lys Lys Arg Glu Lys Gin Lys Glu Gins Met Glu Val Leu Lys 
20 25 30 

Gin Arg. lie Ala Glu Glu Thr lie Met Lys Ser Lys Val Asp Lys Lys 



Phe Ser Ala His Tyr Asp Ala Val Glu Ala Glu Leu Lys Ser Ser Thr 
50 55 60 



Val Gly Leu Val Thr Leu Asn Asp Met Lys Ala Lys Gin Glu Ala Leu 
65 70 75 80 



ill ;Fj; «; 



Leu Arg Glu Arg Glu Met Gin Leu Ala Lys Arg Glu Gin Leu Glu Gin 



Arg Arg lie Gin Leu Glu Met Leu Arg Glu Lys Glu Arg Arg Arg Glu 
100 105 110 

Arg Lys Arg Lys lie Ser Asn Leu Ser Phe Thr Leu Asp Glu Glu Glu 
115 120 125 

Gly Asp Gin Glu Asp Ser Arg Gin Ala Glu Ser Ala Glu Ala His Ser 
130 135' 140 

Ala Gly Ala Lys Lys Asn Leu Gly Lys Asn Pro Asp Val Asp Thr Ser 
145 150 155 160 



Phe Leu Pro Asp Arg Glu Arg Glu Glu Glu Glu Asn Arg Leu Arg Glu 
165 170 175 

Glu Leu Arg Gin Glu Trp Glu Ala Lys Arg Glu Lys Val Lys Gly Glu 
180 185 ' 190 

Glu Val Glu lie Thr Phe Ser Tyr Trp Asp Gly Ser Gly His Arg Arg 
195 200 205 

Thr Val Arg Met Ser Lys Gly Ser Thr Val Gin Gin Phe Leu Lys Arg 
210 215 220 

Ala Leu Gin Gly Leu Arg Arg Asp Phe Arg Glu Leu Arg Ala Ala Gly 
225 230 235 240 

Val Glu Gin Leu Met Tyr Val Lys Glu Asp Leu lie Leu Pro His Tyr 
245 250 255 

His Thr Phe Tyr Asp Phe lie Val Ala Lys Ala Arg Gly Lys Ser Gly 
260 265 270 

Pro Leu Phe Ser Phe Asp Val His Asp Asp Val Arg Leu Leu Ser Asp 
275 280 285 

Ala Thr Met Glu Lys Asp Glu Ser His Ala Gly Lys Val Val Leu Arg 
290 295 300 

Ser Trp Tyr Glu Lys Asn Lys His lie Phe Pro Ala Ser Arg Trp Glu 
305 310 315 320 

Pro Tyr Asp Pro Glu Lys Lys Trp Asp Arg Tyr Thr lie Arg 
325 330 



<210> 6 

<211> 1232 

<212> DNA 

<213> Maus 
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<400> 6 

ctaaaacctg aaagttattc tgatcaacca tactatacca catgeaaaat ggagtcagag 60 

ctttctgtct cctctgtagc taagatcact aatgagttat tgtatgaaaa ggcaataaaa 120 

tcatgctgtc tggagagtgc caatactttc agactagtgt ateaegtaaa ctctttagta 180 

acaacctaca cacaaaaatt taatctgtaa taatcaaagg cccaagtgag caacgacagt 240 

ccaggaaaac ttcatgggag gattgeattt cagttgtcag gagatcagac gctggcagca 300 

ggactgeate catcagtcag tecaagtegg cagttataca tgaccaccac ctgattggcc 360 

caatctctgt cctgattggt tagagectge cctagcagtt ggccaatgtt ttgcatattt 42 0 

tctgtgtcag ttagaacaaa caatattege aaaagcacca gaaggaagag tcttggctca 480 

tacatcaaaa ggtgagggga ctggcttgaa tccagctggg gcagatgtgg gaggtacagc 54 0 

tctttaaact cgagtaaaac caattgtgaa gggagttgaa tgttagagga aaggaatttg 600 

tccattatcc tgcaagcagg ggagactaat gagccctatc ggtgacataa tatcaacatt 660 

tttattgtaa tttaggaatc acaaactagc aggaaggagg aagatgeett aaagggctat 72 0 

gaeatatgea ctaggaaaat agaaattggg gcttgttctc tctattggtt gcttttcact 780 

gctgtgtcaa aagcaaccta aggaggagga aagggtttat tttgattgac tgtttgactc 84 0 

acatttaatc ctgacagcaa gttggcagaa geaeggagtc atgttgtttc tgtagtcaga 900 

aagecgagea agataaggac tgcgttcatc tgcctttccc tatttctcct ttctactagg 960 

tctgagactc acgcccatgg gcatggtaag gccatgttca agatggtttg tctttcctca 1020 

gttaaatctt tctgaaaata ctcccaccag acaacatgcc aagagctgtg tatcctaagg 1080 

ttccaaatcc tgttagttga caagattaac cattacatga gtctcacctc cttaactcag 1140 

gtctgatact gttagcttat agtactgaaa gcatactgaa ggcttcttgt etctgetaga 1200 

ttgctctgaa ctcctctttt ctgccactgc ag 1232 

<210> 7 
<211> 3007 
<212> DNA 
<213> Mouse 

<400> 7 
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CJclclfctCcLclclC 


aagccaggga 


gc age at gag 


ctttaaagca 


gettgegata 


tcaaagaaaa 




gaaagatgct 


acggaaatgg 


cgaggaaaca 


tttagacctt 


tggaatgaca 


tggaatgtca 




gagcaaagca 


ctgtttggga 


getatgeggt 


gaaatggtgt 


cctcagggga 


aacaagaggg 




tttgggggac 


cagtttggag 


tttggaaaga 


gtttgataag 


aggatgecag 


ctgttcatgg 




gaatgagagt 


ccaccgagta 


aagaaggagc 


tacagaaggg 


ttgggaggca 


ctegtagaga 




gcggtcaatt 


caagttgagt 


ccagttaaat 


taagagatct 


ctcttttccc 


ttgactgaag 




cacagagaaa 


acactttgta 


cttggcccat 


ctctgttgca 


tgcagttccc 


ctgatgtctt 




gtttctcacg 


gcaagggagg 


gagagctcag 


agttcttttg 


tgtactttag 


cactgacaca 




aagtgagttc 


cactaaaact 


ecatgeaaaa 


ategttccta 


agacttgtgc 


taggatgaaa 




gctccttggg 


atctgccaag 


accataacat 


taaegggage 


ttaacctagc 


atcatcaccc 




tccaggtgca 


cgtaggggaa 


gctttcaagg 


actctttttc 


tttccttget 


tctgtcctgc 




aggagtgggg 


tccaacaagg 


gcaggtacta 


tcctaaaagg 


ccaacccccc 


tcatcaggag 




acacggtttt 


ccacttgacc 


ccagcttcac 


tgtggctagt 


tctcaggaac 


ccaggcccag 




gctctctcat 


tgctctgctc 


ttgcatggct 


gtgeatgage 


agacaeggge 


agcatgtggt 




ttgctctgca 


gaccaacctc 


tacatgeaaa 


cccctcaaaa 


cctactgtac 


taactcagta 




gtcacatgag 


gctatctcag 


tttgaagtaa 


aattgctccg 


ttggtgacag 


tagttgeatt 










agttaccaca 


tcgggtcacc 


ctggagacag 




actcatcaga 


gaggaagctc 


cattgtaggg 


ctctggtgta 


gaccattaat 


gaegcagctg 




tactggtttg 


attctcgagc 


gttttgttta 


gttgtfcgttt 


gtttgtttgt 


tcctagctgc 




agaatctgtg 


aactgacatc 


agacccagaa 


ggctaccaga 


aacagggact 


gggcaggeca 




aaaagccttg 


cgctgaactg 


caggcatggc 


gcagtacaaa 


ggcaccatgc 


gggaagcfcgg 




ccgggccatg 


cacctgatca 


agaagcgtga 


gaagcagaag 


gagcagatgg 


aggtgctgaa 




gcagcgcatc 


gcagaggaga 


ccatcatgaa 


gtcaaaagtg 


gacaagaagt 


tctcggcaca 




ctacgacgcc 


gtggaggccg 


agctgaagtc 


cagtaeggtg 


ggcctggtga 


ccctgaatga 




catgaaggcc 


aagcaggagg 


ccctgctgag 


ggagegggag 


atgcagctgg 


ccaagaggga 


1500 


gcagctggag 


caacgccgga 


tacagctgga 


gatgetgege 


gagaaggagc 


gaaggegaga 


1560 


gcgcaagcgc 


aagatctcca 


acctgtcttt 


cacgttggac 


gaggaagaag 


gtgaccaaga 


1620 


ggacagccgc 


caagccgaga 


gtgecgagge 


ccacagtgct 


ggagecaaga 


agaacttggg 


1680 


caagaatccc 


gatgtggaca 


cgagcttcct 


gcccgaccgc 


gagegegagg 


aggaggagaa 


1740 



11 



CI '9 Hi 5 7* Q O 'P: ... JL AO Q O J 



ccggttgcgc 


gaggaactgc 


ggcaggagtg 


ggaggcgaag 


cgcgagaagg 


tgaagggcga 


1800 


ggaggtggag 


atcaccttca 


gctactggga 


tggctccggc 


caccggcgca 


cggtgcgcat 


1860 


gagcaagggc 


agcacggtgc 


agcagttcct 


gaagcgggcg 


ctgcaggggc 


tgcgcaggga 


1920 


cttccgggag 


ctgcgggcag 


cgggcgtgga 


gcagctcatg 


tacgtcaagg 


aggatctcat 


1980 


cctgccgcac 


tatcacacct 


tctacgactt 


catcgtggcc 


aaagcccggg 


gcaagagcgg 


2040 


cccgctcttc 


agcttcgacg 


tgcacgacga 


tgtgcggctg 


ctgagcgatg 


ccacgatgga 


2100 


gaaagatgag 


tcacacgcgg 


gcaaggtggt 


gcttcgcagc 


tggtacgaga 


agaacaagca 


2160 


catcttccct 


gccagccgct 


gggagcccta 


cgaccccgag 


aagaagtggg 


acaggtacac 


2220 


catccggtga 


tgccaagtcc 


cagtttgggg 


accttactcc 


ctaactatcg 


aaaattaata 


2280 


aatacagagg 


gtccccgtaa 


atcggatgtg 


ttggttctgt 


acctggcgtc 


attcttcggt 


2340 


gtttttaatg 


tttctgtttg 


tggctccttt 


gtgttctgtg 


tgaaaaggga 


catgtttttg 


2400 


actaagtggg 


ttgtgcacat 


tagcttggtg 


ggccagcaga 


ctgggtttga 


ttttcttgct 


2460 


caatgtctta 


cttgtgttgt 


gagcaaaatc 


attgcggtca 


attgactcct 


tttccccacc 


2520 


tatacaagga 


agttacaccc 


cttcaggcca 


gcgtgaggag 


tgagttaata 


tttgtaaaca 


2580 


cttggaactc 


actcagtaaa 


tgcctgctgt 


ttttgtgggc 


ctggttgctt 


tactaaagaa 


2640 


tgcctacgcg 


atccatctct 


gaaatgtcaa 


aaccagggta 


gacctgcata 


tgtcattggt 


2700 


ttcagggtca 


gtcggtgcct 


gaaagctggt 


gtacagctta 


taagatcgga ggcgcttatt 


2760 


tttcttatct 


tcacccaaag 


ctcacatcta 


catggcaaga 


ttctaaatcc 


cgccctttaa 


2820 


gtttgtatat 


gttattcatt 


gttgagtgtt 


ttgttaattt 


tcacttaaaa 


acgtctaaaa 


2880 


tacagtgcat 


ctctttcacg 


gattttttta 


agttacccct 


tttatgttaa 


agaccaagac 


2940 


ttatactttg 


gatctcttgc 


tctgtttctg 


gcgctgagta 


cttgcgccag 


cccaagaaca 


3000 


tgaattc 












3007 
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Spermatogenesis Protein 



The present invention relates to a spermatogenesis protein, a 
DNA coding for such a protein and a method of producing such 
a protein. The invention also relates to antibodies directed 
against the protein and to the use of the DNA and the- protein 
for studying or influencing spermatogenesis. 

Spermatogenesis is referred to as the formation of sperms in 
mammals or humans . This formation takes place in the 
testicles. During spermatogenesis, in particular the 
pachytene stage of meiosis, the X and Y chromosomes 
accumulate and form what is called a sex body. The X and Y 
chromosomes are present inactively therein, i.e. they are not 
transcribed. 

It has now turned out that some of the genes of the X and Y 
chromosomes have partner genes which are localized in 
autosomal manner. They are expressed inter alia in the 
testicles, so that their gene products have compensatory 
functions in spermatogensis as regards the corresponding 
inactivated genes of the X and Y chromosomes. 

Influencing spermatogenesis is still a major problem. This is 
in particular due to the fact that spermatogenesis is not 
understood in detail. 

It is thus the object of the present invention to provide a 
product by which spermatogenesis can be studied and 
possibilities can optionally be shown by means of which 
spermatogenesis can be influenced. 

According to the invention this is achieved by the subject 
matters defined in the claims. 



The present invention is based on applicant's findings that 
the gene XAP-5 localized in X- chromosomal manner has a 
partner gene which is localized in autosomal fashion and is 
expressed in many tissues. For example, the expression can be 
found in the testicles, it being here especially strong in 
spermatogenesis, in particular in the stages of primary and 
secondary spermatocytes as well as the round spermatocytes. 
The partner gene is referred to as X5L and is localized in 
the human genome on chromosome 6 in the region 6pter. 
Applicant isolated and characterized X5L on the PAC clone 
LLNLp 704K12294Q13. The DNA comprises a coding sequence and 
an intron and results in an about 1.6 kb long cDNA. It codes 
for an approximately 37 kD long spermatogenesis protein 
comprising 325 amino acids and referred to as X5L protein 
(cf . figures 1, 2 and 5, 6) . Applicant also found out that 
mutations in the X5L protein may impair spermatogenesis. 

According to the invention applicant's findings are utilized 
to provide a spermatogenesis protein (X5L protein) comprising 
the amino acid sequence of figure 1 or an amino acid sequence 
differing therefrom by one or several amino acids, a homology 
of at least 70 % being present between the latter amino acid 
sequence and the amino acid sequence of figure 1. 

The expression "an amino acid sequence differing by one or 
several amino acids comprises any amino acid sequence coding 
for an X5L protein and having a homology of at least 80 % 
with respect to that of figure 1. The amino acid sequence may 
differ from that of figure 1 by additions, deletions, 
substitutions and/or inversions of individual amino acids. In 
particular, the amino acid sequence may be that of figure 3 . 

Another subject matter of the present invention is a nucleic 
acid which codes for an X5L protein. The nucleic acid may be 
an RNA or a DNA, e.g. a cDNA. A DNA is preferred which 
comprises the following: 

(a) The DNA of figure 1 or a DNA differing therefrom by one 
or more base pairs, the latter DNA hybridizing with the 
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DNA of figure 1 and coding for an X5L protein whose 
amino acid sequence has a homology of at least 8 0 % to 
that of figure 1, or 

(b) a DNA related to the DNA of (a) via the degenerated 
genetic code. 

The expression "a DNA differing by one or more base pairs" 
comprises any DNA sequence coding for an X5L protein, which 
hybridizes with the DNA of figure 1 and codes for an X5L 
protein whose amino acid sequence has a homology of at least 
80 % to that of figure 1. The DNA sequence may differ from 
the DNA of figure 1 by additions, deletions, substitutions 
and/or inversions of individual base pairs. In particular, 
the DNA sequence may be that of figures 2 to 4. The 
expression "hybridization" refers to hybridization under 
common conditions, in particular at 20°C below the melting 
point of the DNA sequence . 

The DNAs of , figures 1 to 4 were deposited as h-X5L-c, h-X5L- 

g, m-X5L-c and m-X5L-g on November 26, 1998 with DSMZ 
{.Deutsche Sammlung von Mikroorgajismen und Zellkulturen 
[Germany- type collection of microorganisms and cell 

cultures]) under DSM 12550, DSM 123553, DSM 12552 and DSM 

12551, respectively. 

A DNA according to the invention may be present as such or in 
combination with any other DNA. In particular, a DNA 
according to the invention which codes for an X5L protein may 
be present in an expression vector. A person skilled in the 
art is familiar with examples thereof. In the case of an 
expression vector for E. coli these are e.g. pGEMEX, pUC 
derivatives, pGEX-2T, pET3b, and pQE-8. For the expression in 
yeast e.g. pYlOO and Ycpadl have to be mentioned, while e.g. 
pKCR, pEFBOS, cDM8 and pCEV4 have to be indicated for the 
expression in animal cells. The bacculovirus expression 
vector pAcSGHisNT-A is particularly suitable for the 
expression in insect cells. 
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The person skilled in the art knows suitable cells to express 
the DNA according to the invention which is present in an 
expression vector. Examples of such cells comprise the E. 
coli strains HB101, DH1, X1776, JM101, JM 109, BL 21 and SG 
13009, the yeast strain Saccharomyces cerevisiae and the 
animal cells L, NIH 3T3 , FM3A, CHO, COS, Vero and HeLa as 
well as the insect cells sf9. 

The person skilled in the art knows how to insert the DNA 
according to the invention in an expression vector-. He is 
also familiar with the fact that this DNA can be inserted in 
combination with a DNA coding for another protein or peptide, 
so that the- DNA according to the invention can be expressed 
in the form of a fusion protein. 

Moreover, the person skilled in the art knows conditions of 
culturing transformed or transfected cells. He also knows 
methods of isolating and purifying the protein or fusion 
protein expressed by the DNA according to the invention. 

Another subject matter of the present invention is an 
antibody directed against an above protein or fusion protein. 
Such an antibody may be made by common methods. It may be 
polyclonal or monoclonal. For its production it is favorable 
to immunize animals - in particular rabbits or chickens for a 
polyclonal antibody and mice for a monoclonal antibody - with 
an above (fusion) protein or with fragments thereof. Further 
boosters of the animals may be made with the same (fusion) 
protein or with fragments thereof. The polyclonal antibody 
may then be obtained from the serum or egg yolk of the 
animals. For obtaining the monoclonal antibody animal spleen 
cells are fused with myeloma cells. 

Another subject matter of the present invention is a kit. 
Such a kit comprises one or more of the following components : 

(a) a DNA according to the invention, 

(b) a spermatogenesis protein according to the invention 
(X5L protein) , 



(c) an antibody according to the invention, and 

(d) common auxiliary agents, such as carriers, buffers, 
solvents, controls, etc. 



One or more representatives of the individual components may 
be present each. As to the individual terms reference is made 
to the above statements. They apply here correspondingly. 

The present invention enables the study of spermatogenesis. 
An X5L protein may be detected by means of an jmtibody 
according to the invention. A relationship may be established 
between an X5L protein and processes occurring in 
spermatogenesis. Furthermore, an autoantibody directed 
against this protein may be detected with an X5L protein. 
Both detections may be made by common methods, in particular 
a Western blot, an ELISA, an immunoprecipitation or by 
immunofluorescence. In addition, the organization and 
expression of the gene coding for an X5L protein may be 
detected with a nucleic acid according to the invention. This 
detection may be made as usual, in particular in a Southern 
blot, by in situ hybridization or by PCR. 

Besides, the present invention is also suitable to take steps 
for inhibiting, or increasing the activity of, an X5L protein 
in persons. An X5L protein may be inhibited by means of an 
antibody according to the invention. On the other hand, the 
amount of an X5L protein in persons can be increased using an 
X5L protein, in particular after linkage to a protein which 
is not considered foreign by the body, e.g. transferrin or 
BSA. The same can also be achieved correspondingly with a 
nucleic acid according to the invention, in particular a DNA 
which is controlled by a constitutive promoter or a promoter 
inducible in certain tissues and after its expression results 
in the provision of an X5L proteins in the person or in 
certain tissues, e.g. testicles. 

Thus, the present invention relates to means for studying 
spermatogenesis and influencing it by regulating it. The 
latter comprises both its activation and its inhibition. In 
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particular, the present invention provides means serving for 
diagnosing and treating disorders of spermatogenesis. 
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Brief Description of the Drawings. 



Figure 1 shows the DNA and amino acid sequences of a 
spermatogenesis protein according to the invention 
which comprises 325 amino acids (X5L protein) . The 
DNA sequence is a human cDNA. 

Figure 2 shows the sequences of a genomic DNA coding for an 
X5L protein. The DNA originates from the human 
genome. The cDNA of figure 1 starts at the -7-39 base 
pair. An intron is present between base pairs 82 8 
and 1129. A polyadenylation site is found at the 
2658 base pair. 

Figure 3 shows the DNA and amino acid sequences of an X5L 
protein comprising 334 amino acids. The DNA 
sequence is a mouse cDNA. 

Figure 4 shows the sequence of a genomic DNA coding for an 
X5L protein. The DNA originates from the mouse 
genome. The cDNA of figure 3 starts at the 445 base 
pair of figure 4 (A) . An intron is present between 
the base pairs 492-1232 of figure 4(A).' An intron 
is present between base pairs 1-1136 of figure 
4 (B) . A polyadenylation sequence is found at the 
2306 base pair of figure 4 (B) . 

Figure 5 shows the detection of mRNA of an X5L protein in 
tissues. 



Figure 6 shows the detection of mRNA of an X5L protein in 
testicles. The presence of such an mRNA is limited 
to tubuli (figure 6(A)). At a cellular level, mRNA 
of an X5L protein is present in the stages of 
primary and secondary spermatocytes (stars) and the 
round spermatocytes (RS) . Mature sperms are 
characterized by (MS) and spermatogoniums are 
marked by (arrowheads) . Sertoli cells (arrows) and 
Leydig cells (L) have no mRNA of an X5L protein. 



The present invention is explained by the below examples. 



Example 1: Detection of mRNA of an X5L protein in tissues 

(A) 

RNA blots of human tissues such as pancreas, suprarenal 
medulla, thyroid gland, adrenal cortex, testicles, thymus, 
small intestine, stomach, fetal brain, fetal lungs, fetal 
liver, and fetal kidney, obtained from Clontech, are 
subjected to hybridization. A [a 32 P] dCTP- labeled X5L protein- 
specific DNA which lies between base pairs 1073 and 1409 of 
the DNA of figure 1 is used as hybridization sample. The 
hybridization is carried out overnight followed by wash steps 
under common conditions. The blots are also hybridized with a 
radioactive S-actin sample for the purpose of control (cf. 
figure 5) . 

It turns out that mRNA of an X5L protein is expressed in the 
most varying tissues. The size of the expressed mRNA is 1.7 
or 4.3 kb, which is due to differing polyadenylation signals 
of the DNA of figure 1. It also shows that the expression of 
mRNA of an X5L protein is the strongest in testicles. 

(B) 

An RNA in situ hybridization is carried out with mouse- 
test icle tissue. For this purpose, reference is made to the 
method by Wilkinson, D.G. (1992), Oxford University Press, 
New York. Antisense or sense RNA samples are used which 
correspond to base pairs 5-1169 of the DNA of figure 1. 

It shows that a strong expression of mRNA of an X5L protein 
takes place in testicle tissue. It also turns out that the 
expression is limited to tubuli. At a cellular level, an 
expression of mRNA of an X5L protein shows in the stages of 
the primary and secondary spermatocytes as well as the round 
spermatocytes. Spermatogoniums, mature Sertoli cells and 
Leydig cells, however, show no expression of mRNA of an X5L 
protein. 
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Example 2 : Production and purification of a 

spermatogenesis protein according to the 
invention (X5L protein) 

The DNA of figure 1 is provided with BAMHI linkers 
subsequently cleaved using BamHI and inserted in the BamHI- 
cleaved expression vector pQE-8 (Quiagen company) . The 
expression plasmid pQE-8/X5L is obtained. Such a plasmid 
codes for a fusion protein of 6 histidine residues (N 
terminus partner) and the X5L protein of figure 1 according 
to the invention (C terminus partner) . pQE-8/X5L is used for 
transforming E. coli SG 13009 (cf. Gottesman, S. et al . , J. 
Bacteriol. 148, (1981), 265-273). The bacteria are cultured 
in an LB broth with 100 ixq/ml ampicillin and 25 /-ig/ml 
kanamycin and induced for 4 h using 60 [iM isopropyl-S-D- 
thiogalactopyranoside (IPTG) . Lysis of the bacteria is 
achieved by adding 6 M guanidine hydrochloride, and a 
chromatography (Ni-NTA resin) is subsequently carried out 
with the lysate in the presence of 8 M urea in accordance 
with the instructions from the manufacturer (Qiagen) of the 
chromatography material. The bound fusion protein is eluted 
in a buffer with pH 3.5. After its neutralization, the fusion 
protein is subjected to 18 % SDS polyacrylamide gel 
electrophoresis and stained using coomassie blue (cf. Thomas, 
J.O. and Romberg, R.D., J. Mol . Biol. 149 (1975), 709-733). 

It shows that a (fusion) protein according to the invention 
can be prepared in highly pure form. 

Example 3 : Production and detection of an antibody 

according to the invention 

A fusion protein of Example 2 according to the invention is 
subjected to 18 % SDS polyacrylamide gel electrophoresis. 
After staining of the gel using 4 M sodium acetate an about 
37 kD band is excised from the gel and incubated in 
phosphate-buffered common salt solution. Gel pieces are 
sedimented before the protein concentration of the 



10 

supernatant is determined by SDS polyacrylamide gel 
electrophoresis which is followed by coomassie blue staining. 
Animals are immunized as follows using the gel-purified 
fusion protein. 

Immunization protocol for polyclonal antibodies in rabbits 

35 /ig of gel-purified fusion protein in 0.7 ml PBS and 0 . 7 ml 
of complete or incomplete Freund's adjuvant are used per 
immunization: 

Day 0: 1 st immunization (complete Freund's adjuvant) 

Day 14: 2 nd immunization (incomplete Freund's 
adjuvant; icFA) 



Day 28 
Day 56 
Day 80 



3 immunization (icFA) 
4 th immunization (icFA) 
bleeding to death. 



The rabbit serum is tested in an immunoblot. For this 
purpose, a fusion protein of Example 1 according to the 

invention is subjected to SDS polyacrylamide gel 
electrophoresis and transferred to a nitrocellulose filter 

(cf. Khyse -Andersen, J., J. Biochem. Biophys . Meth. 10 

(1984) , 203-209) . The Western blot analysis was carried out 
as described in Bock, C.-T. et a.1 . , Virus Genes 8, (1994), 
215-229. For this purpose, the nitrocellulose filter is 
incubated with a first antibody at 3 7°C for one hour. This 
antibody is the rabbit serum (1:10000 in PBS) . After several 
wash steps using PBS, the nitrocellulose filter is incubated 
with a second antibody. This antibody is an alkaline 
phosphatase -coupled monoclonal goat anti -rabbit IgG antibody 

(Dianova company) (1:5000) in PBS . 30 minutes of incubation 
at 37°C are followed by several wash steps using PBS and 
subsequently by the alkaline phosphatase detection reaction 
with developer solution (36 5 ' -bromo-4-chloro-3 - 

indolylphosphate, 400 /zM nitro blue tetrazolium, 100 mM Tris- 
HC1, pH 9.5, 100 mM NaCl , 5 mM MgCl 2 ) at room temperature 
until bands become visible. 



It shows that polyclonal antibodies according to the 



invention can be prepared. 



Immunization protocol for polyclonal antibodies in chickens 

40 jug of gel-purified fusion protein in 0.8 ml PBS and 0 . 8 ml 
of complete or incomplete Freund's adjuvant are used per 
immuni z at ion . 



adjuvant; icFA) 

Day 50: 3 rd immunization (icFA) 

Antibodies -.are extracted from egg yolk and tested in a 
Western blot. Polyclonal antibodies according to the 
invention are detected. 

Immunization protocol for monoclonal antibodies in mice 

12 ^g of gel-purified fusion protein in 0.25 ml PBS and 0.25 
ml of complete or incomplete Freund's adjuvant are used per 
immunization. The fusion protein is dissolved in 0.5 ml 
(without adjuvant) in the 4 th immunization. 

Day 0: 1 st immunization (complete Freund's adjuvant) 

Day 28: 2 nd immunization (incomplete Freund's 
adjuvant; icFA) 



Day 0 : 



1 st immunization (complete Freund's adjuvant) 

Day 28: 2 nd immunization (incomplete _Freund's 



Day 56 
Day 84 
Day 87 



3 rd immunization (icFA) 
4 th immunization (PBS) 
fusion. 



Supernatants of hybridomas are tested in a Western blot. 
Monoclonal antibodies according to the invention are 
identified. 
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Claims 



1. A spermatogenesis protein, comprising the amino 
acid sequence of fig. 1 or an amino acid sequence differing 
therefrom by one or more amino acids, wherein a homology of 
at least 80 % exists between the latter amino acid sequence 
and that of % fig. 1. 

2. The spermatogenesis protein according to claim 1, 
comprising the amino acid sequence of fig. 3. 

3 . A DNA coding for the spermatogenesis protein 
according to claim 1, comprising: 

(a) the DNA of fig. 1 or a DNA differing therefrom by 
one or more base pairs, the latter DNA hybridizing 
with the DNA of fig. l and coding for a 
spermatogenesis protein whose amino acid sequence 
has a homology of at least 80 % to that of fig. 1, 
or 

(b) a DNA related to the DNA from (a) via the 
degenerated genetic code. 

4. The DNA according to claim 3, wherein the DNA is 
that of fig. 2, fig. 3 or fig. 4. 

5. An expression plasmid, comprising the DNA according 
to claim 3 or 4 . 

6. A transformant, containing the expression plasmid 
according to claim 5. 

7. A method of producing a spermatogenesis protein, 
comprising the culturing of the transformant according to 
claim 6 under suitable conditions. 

8. Antibodies directed against the spermatogenesis 
protein according to claim 1 or 2 . 
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9. Use of the spermatogenesis protein according to 
claim 1 or 2 or a DNA according to claim 3 or 4 for studying 
or influencing spermatogenesis. 

10. Use according to claim 9, wherein the influence of 
spermatogenesis comprises its activation or inhibition. 

11. Use according to claim 9, wherein studying or 
influencing spermatogenesis comprises a diagnosis,,, and/or 
treatment of disorders of spermatogenesis. 



Abstract of the Disclosure 



The present invention relates to a spermatogenesis protein, a 
DNA coding for such a protein and a method of producing such 
a protein. The invention also relates to antibodies directed 
against the protein and the use of the DNA and the protein 
for studying or influencing spermatogenesis. 
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AQ\GCCCGGGGCGAGTGGGCCTCTGCTCGTGCGTGGTTCTCGTGGAG^ 

HO 130 ISO 170 

<KCCATCGGGTAGGCGCGGGCC\TGG«CW^ 

MAQYKGTMREAGRAMHLLXXREK 
190 210 230 250 270 

GCAGCOTGAGCAGATGGAGGTGpGAAG^ 
UKbQMEVLKQRIAEiTILXSQVDKRFS^. AHf 
29° '-no 330 250 

^^S Tt ^ A ^^^ G ^^^CACGCTGG^ 
ua v _ A =. _■ X S STvGijVTLNDMKAS QSAIjVRE 

370 390 410 430 450 

^GCCAGCCGCAGCTCGC^GCGCCA^ 
KlRQI-AKRQHLiEQRLQOiSQStQEQRRER 
470 490 510 2;o 

CAACKGTAAGATCTCCTCCCTG^ 
KRKISCLS.-ALDDLDDQADAAEAR RAGNLG 
5 -° 57C S90 610 630 

CAAGAACCCCGACGTGCACACCAG^ 
*»* , DVDTaF L .?DRDREBSEN3«ilSSLSQEW 
s =° S70 690 , 710 

^-^CGCAGCCKGAGAAAGTCA^ 

730 7E0 770 790 SIO 

apCAAGa^C^GCTGaG^^ 
rtKGNTVQQ-LXKALQGLRKQFLELRSAGVS 
830 S50 870 390 

G«GCTCATCTr<»TCAAGGAC^ 



X IARARGKSG 



GCCGCTCTTCAGC?TCGATCTGCACGATGACOTGCG 
F-FSFDVdDDVRLLSDATMSXDESHAGXVV 
1010 10 30 1050 1070 

G £^ G ^ G ^TACGAG^GAAO^^ 

1090 _ mo U30 1150 1170 

q^CCOTAAC\CCCGCC?GCCAC^ 

1130 1210 1230 12S0 

ACCTTGAl^TCTTCCCCCAAATTTAATA^ 

1270 ^ 1290 1310 1330 13S0 

CTG<SrTGGTC«mCTGACTATWTAffi^ 

I 370 1390 1410 1430 

TGTCAGACAGAAATTAGAATAGGACKjCACATTITTTA 

1450 1« 7 ° 1490 1S10 1530 

GACACAGCCTCCTCCTTGCTGTGTAGTTTTGGGTAAGCTTATTAAACCXa^ 

1S5 ° 15"?0 1590 1510 

<^CTTA<^AIAA<^TTGATGTGAGTA^^ 



Fig- 1 



1° 30 SO 70 90 

110 120 150 170 

CTACACTTTAACTCAGTGTCCCATGGTTATTAGAGCTTAGAACtCGGGGGi 

UO 210 230 2S0 570 

TTTTGTCACGAAACTGGGGGGCGAGTAGGGTTCTATTJ 



GGTGGCCACACCAGCTGOOTGCTCCAl^ 

47 0 .490 510 530 

GG«CCC^CrTGCCCACVICGTaVAAAC\C^GCCCCCGCCAGCCACG<OT 

550 570 590 610 63Q 

CGCTGCCCCGCCCC\CAC5GAGCA^^^^ 

650 670 690 71C 

ACTTCCTCTTTCCGCXCCCGCCCTACCV^ 

730 7 50 770 790 910 

GTGTCCACGGCTCTCGCGAGAGCCCGGGGCCAGTGGCCCTCTGCTCGTGGCTCGTTCr 

830 850 870 690 

AC^GTO^CGGOGCTAA&^CCGC^ 

910 ' "0 950 970 390 

AGCCKCCCGT^ACGTGGGSCCGTTCSCAT^GCATTTATTCAGGTGAAAilAAAATG 

"I" .1030 1050 1070 

CTGGTTACCtbTACXACOTCCGCCCA^ 

1DS0 ^ U30 U50 U70 

CGTTGCGTGGCCCCCCCTCTACCTGCCGCGTTrrc^ 

1130 1210 1230 1250 

ACCATCCC^GGCAGGCCGTTCCATGCACCTCCrCAAGAAGCGCG^ 

1270 "SO 1310 1330 1350 

GAGGAGACCATCCTCAACTCGCAGGTGGACAAfi^GGTrCKGGC^ 

I 370 1390 uio U30 

CTGGT<^CCTCAA<^CATGAA<3GCCCC^^ 

1450 1170 "SO 1510 1530 



1 SS0 15™ 1530 lfi 10 

CTCGATGACCAGGCCGACGCGGCCGACGCCXGGCGCGCCGGAAACCT 

1630 "SO 1670 1690 l710 

GACCGCGAGGAGGAGGAGAACCGGCTCCGAGAGGA<^TGCGCCAASAGTGGGAGG^ 

- _ 1730 1750 1770 1790 

GTCACCTI^GOTACT&WACMCTCGGGCCACCGGCGCACGCT 

1810 1330 "SO 1870 1S90 



ICCTCATCCTCCCGCAC 



1550 1370 



CTGCAGGGGCTGCGCAAGCACTTCCTGGAGCTGCC 
1910 

TACCACACCTTCTACGACT^XT^TCGCCAGGCCGA^ 

19?0 20 " 2030 2050 2070 

ctcagcgacgccaccatggagaaissacgagtcgcacgcgbgcaaggtg^t 

2090 2110 2130 21S0 

•JCCAGCCGCTGGGAGGCCiATGACCCCGAGAAGAAGTGGGACAAOT 

2170 2190 2210 2230 225 0 

2270 2230 2310 2330 

TCT(^TGATTCACATT»3Tix3TGCTATTGCn» 



Fig. 2 
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Fig. 2 (cont'd) 



2350 2370 2390 2410 .2430 

ATTTGCTGCAOTGCTCTGCTGAGCTGTATTGAAACCATGACTQ^ 

2450 2470 2430 2510 

GGTGCITATGAGCATC^C^GGSGGCCAC^ 

2S30 25 = 0 2570 2590 ~" 2610 

ATTAAACCCCCATGCCTCAGTTTGGTCACCTGTAAAAGGAAATAACM^ 

2630 2650 2670 2G90 

AATATTTGTAAAACGCTTAGCTCTTAATAAATGT^TC^ 

2710 2730 2750 2770 2790 

GTTCAGAACTATTTGAGGGCAAAGGTGGACCTCCCCATCACTGCT 

2810 2830 2850 2370 

GGAGGVTCCCCCCTCTAGTGGGCTTTAGCTCGGTTGTT^^ 
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ATTCGCAAAACX^CCAGAAGI^C^GTCKWCTG^^ 



1010 1030 1050 1070 

1 OATMBXDESHAGSVVLRSWY 2 X N K H 
1090 1110 1130 11S0 



1190 1210 
CCTAACTATCGAAAATTAATAAATAC^GAGGCTCCCCCTAAATCGGA 



Fig. 3 



w ' 1Jds """ ! 09/857902 



5/9 



CTAAAACCTGAAAGTrATTCTCATCAACCATACTATACCACAtGCAAAATG^ 

110 130 ISO 170 

AAT(^GTTACTGTATGAAAAGGC\ATAAAATCA^^ 

190 210 230 250 270 

ACAACCTACACACAAAAATTTAATCTGTAATAATCAAAGGCC 

290 310 330 3SO_ : . 

CAGT^TCROT1AC1ATC\GACGC?GGCAGCAGGACTGCX 

370 390 410 430 450 

CAATCTCTGTCCTCArrGGfTAGAGCCTGCCCTAGCACTTC^ 

470 490 510 530 

SSO 570 590 S10 63C 

TCTTTAAACrcGAGTAAAACCAATTGTGAAG^ 

SSO S70 690 710 

GAGCCC?ATCGGTGACATAATATCAACAT7TTTATT^TAA^ 

730 750 770 790 810 

GACATATGCACTAGGAAAATAGAAATTGGGGCTTGTTCTCTCTATT 

830 850 870 390 

AAGGGTTTATT^GATTGACTGTTTGACTCACATTTAATCCTGA^ 

910 930 350 970 990 

AA<XCGAGCAAGATAAG<»CTGCGTTCATCTCC^^ 

1010 1030 10S0 1070 

GCCATGTTCAAGATGGTTTGTCTTTCCrC&GTTAAA^^ 

1090 1110 1130 1150 1170 

TTCC»J\ATCCTGTTA<n , TGACAAGATTAACCA^ 

1190 1210 1230 

GCATACTGAAGGCrrCTTGTCTCTGCTAGATTGCTC^ 



Fig. 4 (A) 
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GAATTCAAACAAGCCAGGGACCAGCATGAGCTTTAAAGCAGCTTGCGATATCAAAGAAAA 

110 130 ISO 170 

rreACACCTrrGGAATGACATGGAJVTGTCAGAGCAAAGCACr^ 

ISO 210 220 250 270 

mCl^GACCaCTTTGGAGTTTCKAAAGM^ 

290 310 230 350 

TACAGAAGGCTT03GAGGCACTCGTAGAGAKGCT 

370 390 410 430 450 

«CXC»GAAAACACTTTGTACTTGGCCCA?C?^ 

470 4S0 510 =30 

AGTTCTTTTGTCTACTTTAGCACTGAC^^ 

5 =0 270 590 610 530 

GCTCCTTGCGATC7GCCAAGACCL\TAACA^AACG^ 

650 670 690 7io 

730 7=0 770 790 610 

ACACGGTTTTCCACTTGACCCCAjSCTTCACTGTGGCTACTT'C^ 

830 850 S70 390 

CTGCATGAGCAGACACGGGCAGCATGTGG'n^CTCTGCAGACC^ 

910 93C 950 970 990 

GTCACATGAGGCTATCTCAGT??GAAGTAAAATTGCTCCGTC^ 

1010 1030 1050 1070 

AGCTACCACATCGGGTCACCCTGGAGACAGACTCATCAGAGAGGAAGCTCCATTGTAGGGCT 

1090 1110 1130 11S0 1170 

TACTGGTTTGATTCTCGAGCGTTTTGTTTAGTTGTT'CT^ 

119° 1210 1230 1250 

GGCTACCAGAAACAGGGACTGGGCAGGCCAAAAAGCCTTGCGCTGAAC^ 

1270 1290 1310 1330 1350 

CCt^CCAT<k^CCTGATCAAOAAGCCTGi.GAAG 

1370 1390 1410 1430 

GTCAAAAGTGGACAAGAAGCTCTCGGCACACTACGACGCCGTGGJtfKXCGA^ 

1150 1470 1490 1510 1530 

(^TGAAGGCCAVH^G<3AGGCCCTGCTG^ 

1550 1370 1590 1610 

GATGCTGCGCGAGAAGGAGCGAAGGCGAGAGCGCAAGCGT^AGATCTCCAAC 

1630 1650 1670 1630 1710 

C^CAGCCG01AACXCGA(»GTGCCGAGGCCCACAGTGCT 

1730 1750 1770 1790 

GCCCGACCGCGAGCGCGAGGAGGAGGA<«IACCGGTTGCGCGAGGA^ 

1810 1330 1850 1370 1390 

ggaggtggagatc^ccttcagctactcgcAtgc^ 



Fig. 4 (8) 
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Wriffwi 



1910 1230 1950 1970 

GAAGCGGGCGCTGCAGOTGCTGCGC^^ 

1930 2010 2030 20EO 2070 

CCTGCCGCACTATCACACcfrCTAC^OT 

2090 2110 2130 21=0 

2170 2190 2210 2230 2250 

CATCTTCCciwaiGCCGCTC(^.GCCC^ 

2270 2290 2310 : 2330 

ACCTTACTCCCTAACTATCGAAAATTA^^^ 

2350 2370 2390 2410 2430 

GTTTTTAATGTTTCTGTTTGT<3<3CrCCTr^^ 

2450 2470 2490 2510 

GGCCAGCAGACTGCGTTTGATTTTCTTGCi^ 

2530 2S50 2570 2S90 2610 

TATACAAGGAAGTTACACCCCTTCAGGCCAGCGTGAGGAGTGACTT 

2630 263C 2670 269C 

TTTTGTGGGCCTGGTTGCTTTACTAAAGAATGCCT 

2710 2730 2750 2770 2790 

TTCAGCOTciGTa^GCCTGAAAGCTGOTCr^^^ 

2810 2830 2850 2870 

e^GBCATCArrCTAARTCCCGCCCITT^ 

2S50 2910 2930 2950 2970 

TACAGTGC^TCTCTTTCACGGATTTrTTTAAGTTACCCci^ 
2990 

GCGCTGAGTACTTGCGCCAGCCCAAGAACATGAATTC 
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